LONDON.
DR. KERRISON said that Mr. Lake's name was so closely associated with his pioneer surgical work for the relief of vertigo, that many of his auditors had probably expected that his paper would deal very largely with a discussion of surgical cases. Instead, he had contented himself with a very guarded and conservative statement as to the indications for surgical intervention in these cases, and had occupied his time very largely with a broad and philosophic discussion of the various causes of vertigo. DISCUSSION. DR. CHARLES L. DANA said that he felt something like an intruder in the discussion, especially after listening to Mr. Lake's admirably presented paper, which contained so many points worthy of discussion and remark, and which he personally felt unable to criticise. He expressed his appreciation of the invitation to join in discussion of the subject, and was the more inclined to accept it because of his own rather definite views in regard to vertigo. He was interested to know whether these views were sound and would stand criticism.
It has been his belief that all vertigo is a vestibular affair. Vertigo is not always aural, but it always has to do, with a disturbance in the function of the vestibular mechanism. Vertigo is a kind of neuralgia or paresthesia of the eighth nerve. The vestibular part of this nerve with its central tracts and connections make a very complex mechanism. The vestibular fibers originate in the ganglion of Scarpa and sup-*See page 970. December, 1912, Dumber of Annals. ply the semicircular canals; then the nerve goes to the three vestibular nuclei in the medulla, which form its most important central station and a primary vestibular center; from there these nuclei send out axites in several directions. Some pass through the longitudinal bundle to the nuclei of the oculomotor nerves. Some few fibers pass up to the vermis of the cerebellum, but the connection here is very slight. The cerebellum is not the organ of the space sense, as was once
Trunk.
The vestibular nerve and its connections. The mechanism of equilibrium tonus is the V. N., vestibular nerve. D. N.-Deiter's and other primary nuclei. Nucleus in vermis. L. B.-Longitudinal bundle and its connections with oculomotor nerves and anterior horns. The sensations of vertigo are sent up through the red nucleus and optic thalamus to the cortex. thought. The vestibular nuclei send afferent fibers to the red nucleus, and thence on to the optic thalamus, thence to the cortex of the brain. We do not know that the anatomic and physiologic relations cease there, for there are tracts from the cortex passing down to the pons and cerebellum; forming thus a circuit; so that in order to keep ourselves straight in the world, we have to play upon a very important and elaborate mechanism. There is not a moment in our lives when we are not doing something to keep ourselves properly balanced in space.
The vestibular tracts are all afferent; they form a sensory nerve which carries impulses into the brain. When this is irritated, it causes a disturbance of sensation which is analogous to a pain or dysethesia, and which we call vertigo. This sensation is to the vestibular nerve and its central tracts and stations what pain is 'to the trigeminal nerve, and that is the basis on which we can explain the phenomena of vertigo. Just . as the trigeminal nerve can be stimulated and pain be aroused by irritation of the peripheral part or of the roots, of the Gasserian ganglion, or of the central tracts, so the vestibular nerve can be irritated in the ear and labyrinth, in the vestibular root, the three vestibular ganglia and in its more central parts, thus arousing sensations of vertigo.
Dr. Dana said that while there is a large number of cases of aural vertigo, there is a much larger number of cases of vestibular vertigo, not at all aural. In neurologic and general medical practice we see ten cases of severe vertigo in which the ear is not the slightest degree involved, to one case in which the trouble is distinctly aural-at least that was his experience.
Most of the nonaural cases of vertigo can be explained on the theory of disturbance of the more central part of the vestibular mechanism. There is a disease known as migraine, which is a periodical sensory neurosis due to discharges from the cerebral cortex.
Sometimes instead of having migraine, a person will have an attack of vertigo. The speaker said that he had had a number of patients with attacks of this kind of migrainevertiginous attacks-with Meniere's syndrome taking the place of the headache; other cases had vertiginous attacks lasting several hours, followed by severe pain and the sickness of migraine; in other words, the vertigo was part of the aura of migraine, just as zigzag lights are part of the aura. That would suggest that some forms of vertigo are cortical and due to cortical discharges. There is also epileptic vertigo which is known to be cortical.
There are some organic nervous diseases in which vertigo is one of the common characteristic symptoms; one of these is multiple sclerosis. In this disease the pons and medulla are 'very often affected, perhaps more so than any other part of the central nervous system; and here the central paths of the vestibular nerve are affected. This theory of vertigo has been offered in cases that came to his clinic, and he has much simplified the explanation of the phenomena.
In regard to some of the forms of vertigo which are not aural, but which are very striking in their characteristics and have very distinct clinical syndromes, one form appears to be like a discharge from the cerebellar cortex. The cerebellum is not a center of the vestibular nerve, but the cerebellar nuclei do send fibers down to the vestibular nuclei, and the cerebellum is thus in close connection with the nuclei of the vestibular nerve; therefore it seems a reasonable theory that in these attacks where there is cerebellar disease and vertiginous attacks, the latter are due to the action of the cerebellar discharge upon the vestibular nuclei.
There are some interesting clinical facts regarding vertigo which are of special value to the neurologist. There is a condition which is sometimes aural, more -often not, in which the patient does not have vertigo, but has the sensation that he is going to have it; a sense of insecure equilibrium, a sense of uncertain balance so great that the patient calls a cab and goes home for fear of falling in the street. Analysis shows these cases to be psychical in character; so that we have a vertigo of a type which may be called psychic, or, if you wish, hysterical.
Another form of vertigo which may have something to do with aural conditions is chronic or permanent vertigo. A patient of the age of twenty or thirty becomes dizzy and continues so for years during waking hours; this is not an objective vertigo, but a subjective one. The patient may go about attending to his duties, or may even play lawn tennis, but has always a certain degree of dizziness. That is known as permanent vertigo. This form sometimes runs through families. It has been described by Oppenheim.
The doctor said that he had listened to Mr. Lake's paper with great interest, and would like to discuss it at length. One point had much impressed him. Recently he had been told of a case of aural vertigo of a severe type in which it appeared there had been a hemorrhage into the labyrinth. The patient got well. There was no history, so far as was known, of syphilis, but two and a half years later the man had a general paresis. In his own experience, quite a larg-e percentage of cases of aural vertigo had been of specific origin. Mr. Lake had included paresis in his list, but had put very slight emphasis upon it, whereas it would seem to be a very important cause.
DR. MCKERNON said that he had nothing to add to the paper, and only wished to express his hearty approval of it. The classification which Mr. Lake had made was admirable, for several reasons. In the first place, it was simple, and in the second, it could be easily applied; the cases could easily be grouped and followed.
Then he had been forcibly struck by the very small number of operations which Mr. Lake had found necessary to perform in the number of cases of distinct labyrinthine disease which he saw. This was very significant. Since taking up this work on the labyrinth and studying it more closely, he has come to the belief that at the present time-as well as in the past-there is too much indiscriminate exploration of the labyrinth; the labyrinth is opened too frequently, without definite and positive indications.
One very interesting point which Mr. Lake had brought out was the necessity for taking the blood pressure. He had also made another important point, i. e., that vertigo is a symptom and not a disease, and that its relation to other systemic conditions must be taken into consideration. He had also spoken of the advisability of not operating in cases where the hearing was good. This was in line with the views held in this country at the present day.
It was very interesting to notice the association of the low blood pressure with the hypersensitive vestibular apparatus. That emphasizes to a much greater extent than we have probably taken into consideration, the advisability of taking the blood pressure in all cases of labyrinthine disease when they first apply for examination.
Dr. McKernon said that among the several causes which
Mr. Lake had mentioned, he had not heard him refer to exostosis of the external auditory canal. He himself knew of several cases in which these had been present and had caused vertigo. He also mentioned several cases coming under his observation of men addicted to the use of alcohol to a great extent. He had seen several such cases accompanied with labyrinthine hemorrhage and followed by complete and permanent loss of hearing.
Mr. Lake had also spoken of the lack of danger in doing the operation upon the labyrinth. He was certainly to be congratulated upon the results reported, and in his hands the operation may be devoid of danger, but in operating upon the labyrinth with either suppurative or nonsuppurative conditions, it has to be done with a view of danger in the future from complications arising.
Mr. Lake had also spoken of pilocarpin being given for two weeks. In this country it has been the habit to give it over a prolonged period of time, usually six weeks. He had also spoken of the first symptoms of arteriosclerosis in certain cases being vertigo. This was a very important point, and should lead to a more thorough investigation of these cases from a systemic standpoint than we have been giving them.
In speaking of the drugs used for this disease, Mr. Lake had not mentioned one which in Dr. McKernon's experience with cases of vertigo and high blood pressure had proved very valuable, namely, glonoin.
The members of the profession in this country were certainly very fortunate in having Mr. Lake come to us and give us the result of his wide experience in labyrinthine work.
DR. DENCH said that he was greatly indebted to Mr. Lake for the classification of the symptom of aural vertigo. He believed this classification was the best that had ever been presented to the medical profession. Dr. Deneb remarked that he recalled several cases of aural vertigo which had come under his observation about which he would like to speak. . In three of these a middle ear lesion was present. One of these patients had been previously examined by a prominent otologist, who had pronounced the case not one of aural vertigo. In all of these cases the vertiginous symptoms were extremely well marked. In two of the patients the attacks of dizziness were so severe as to prevent them from attending to their regular work. One of the patients, when first seen, had such frequent and severe vertiginous attacks, that it was necessary for him to go about with an attendant. In all of these cases the introduction of two drops of a 2 per cent solution of pilocarpin into the tympanic cavity, through the eustachian catheter, was followed by a complete disappearance of the vertiginous attacks, and by great improvement in the hearing. One of these patients had been under occasional observation for over a year and a half, and had had no vertigo for over one year. All three patients were now attending to their regular occupations without inconvenience.
In another class of cases operations upon the middle ear were indicated and were of distinct value. In one case the malleus, incus and drum membrane had been removed and the oval window opened, although the stapes could not be extracted. This patient had had no vertigo since the operation. The hearing, however, was at present completely lost.
Referring to the suggestion of Mr. Lake, that increased blood pressure may act as a causative factor in these cases, Dr. Dench believed that two factors were always present in disturbed blood pressure in cases of aural vertigo. One was a previous lesion, either within the tympanic cavity or within the labyrinth, and the second was a disturbance of the blood pressure. The lesion of the internal or middle ear would be reevaled by tests of the hearing and of the static labyrinth.
Where the blood pressure factor and the aural factors were combined, the relief of either factor would be followed by a cessation of the vertigo. For instance, if the blood pressure is increased, and the aural lesion is slight, such drugs as glonoin or the iodids, which will reduce the blood pressure, might be sufficient to overcome the vertiginous attacks without any aural treatment; or, if the blood pressure were not too far removed from the normal standard, the relief of the aural condition, provided this were in the middle ear, might also relieve the vertiginous attacks, and the blood pressure factor of the vertigo might be disregarded. The same could be said of those cases which are supposed to follow intestinal toxemia. Here Dr. Dench believed that there was, always some lesion of the auditory apparatus present which determined the character of the symptoms. The labyrinth being in an unstable condition, as it were. due either to some organic change in the labyrinth itself, or to some disturbance of the labyrinth secondary to some pathologic change in the middle ear, was more easily affected by a toxin than it would be under normal conditions. Hence, the patient had an attack of vertigo as the result of his intestinal toxemia, rather than some other manifestations of the toxic condition.
With reference to specific cases, Dr. Dench reported the case of a patient who was suffering from a very mild middle ear lesion, involving both ears. This patient had severe attacks of vertigo. The Wassermann reaction was positive, bone conduction was diminished, and the galvanic test showed hyperexcitability of the auditory nerve. This patient had been under antispecific treatment, but the symptoms had not been relieved. He was finally given heroic doses of mercury, and made a complete recovery.
Dr. Dench also called attention to the value of taking the galvanic reactions of the auditory nerve in every case of ver-. tigo, and he believed that a great deal would be learned from a careful study of these reactions.
The speaker said also that he wanted to confirm what Dr. McKernon had noted regarding the internal administration of pilocarpin. No effect could be expected from this drug unless it was administered regularly for a period of from six to eight weeks.
DR. PHILIP HAMMOND, Boston: I am sure we are all indebted to Mr. Lake for the admirable classification of labyrinthine diseases which he has presented this evening. A paper such as we have just listened to is epoch making, in that it deals with a form of vertigo which is but little considered. Much is appearing at the present time in our medical publications concerning the vertigo of labyrinthine irritation, particularly in suppurative cases, but little progress has been made in the study of this affliction in nonsuppurative otitis media. The mere mention of the term aural vertigo .generally calls to mind Meniere's disease, and for the average man this is an all comprehensive term. We all know about the original case described by Meniere, and although this name has been fastened on to thousands of similar attacks since then, there have been but about fifteen authentic cases verified at autopsy. Because there are so few cases of vertigo which can properly be called Meniere's disease, and because there are so many patients made dizzy by apoplectiform seizures which in some respects simulate the classical description of this disease, many writers believe with Amberg that it would be better to drop the name Meniere's disease from aural nomenclature, adopting in its stead some more definite term. Therefore, we should be doubly grateful to Mr. Lake for presenting for our consideration' examples of other pathologic conditions which are capable of causing vertigo.
As has been intimated in his excellent paper, which we have just heard, progress in our knowledge of this condition is slow, particularly as we have so few cases that can be examined postmortem with any definite history of the condition while living. It is necessary that we group together the known facts relative to this disease before any attempts at theorizing are possible. It is only within recent years that a discrimination has been made between true Meniere's disease and aural vertigo of apoplectiform type, and it is only recently that increased labyrinthine pressure has been thought to be the cause of such attacks.
I am very glad that Mr. Lake has expressed such decided views on the question of increased pressure as the cause of vertigo. He tells us this evening that in none of the cases on which he has operated has he seen fluid under pressure in the labyrinth. Now this finding has been confirmed by the experience of one of my colleagues in a case which he reported before the International Otological Congress in Boston last summer. I refer to the case operated upon by Dr. Walker. In this case there was some fluid in the labyrinth, but the quantity was so small that it did not even run out after opening the bony capsule. Now this at once leads us to believe that some definite change has taken place in that part of the ear which forms the perilymph, otherwise there would have been in these cases the escape of a quantity of fluid.
That the perilymph must be able to run into the labyrinth freely from some source is shown by the quantities which are secreted following the evulsion of the stapes or accidental opening of the bony labyrinth. So good authorities as Schwalbe and Siebenmann assert that there is no definite connection between the labyrinth and the subarachnoid space. What seems to be highly probable is that there exist small passages, as the aqueductus cochlere or spaces around the internal auditory meatus, or both, through which fluid may percolate. Because of the conditions found in these cases reported by Mr. Lake, and confirmed by the observations of Walker, it would seem highly probable that in certain cases of otosclerosis these natural fissures through which fluid comes to the labyrinth are more or less, if not absolutely, obstructed. While increased pressure may not be the direct cause of the vertigo, it has been demonstrated that sudden changes in press-ure do cause it. It has been observed that in practically all cases of aural vertigo there is a certain amount of deafness gradually increasing, due either to otosclerosis or to an adhesive process around the stapes and round window, thereby eliminating one of the normal means for allowing for variation!' of pressure in the labyrinth.
. In order to seek for a means of curing this disease, one must look for the cause of the suddenness of the attacks. As has been shown by Mr. Lake, many of these attacks come on while the patient is absolutely quiet, and in fact in some! instances during sleep. In these cases it is very difficult to imagine that the vertigo is caused by a gradual increase in the labyrinthine pressure, but it is very easy to imagine that it is the result of a sudden lessening of that pressure. For instance, in glaucoma there is ample opportunity for expansion of the eye with the increase in pressure of the fluid within it. In the ear, however, we have no such opportunity for expansion and increase in the quantity of the fluid, and there is very definite and very severe pressure brought to bear upon all parts of this delicate mechanism. Now, assuming that we have such an increase in pressure within the labyrinth, one can imagine that after reaching a certain limit something must give way. The labyrinth, as is well known, is surrounded by a bony capsule having no definite apertures leading therefrom. The first decided step forwarcl in the treatment of aural vertigo was the introduction of lumbar puncture by Babinsky. Molard agrees with Babinsky in his conclusions that great relid is attained in cases of vertigo following this procedure, the beneficial effects lasting in some cases more than a year. They both state that the symptoms are frequently augumented immediately following the puncture, improvement coming only after a period varying from several days to a week. In his investigations Babinsky ascertained first that a galvanic current passed through the head causes vertigo in normal human beings; second, that with otosclerosis or vertigo there was a greater resistance to the current; and third, that this resistance was reduced following lumbar puncture. Reasoning that the strength of current required to cause vertigo when passed through the vestibule was diminished following lumbar puncture, he thought that without doubt the lessening of the pressure in the spinal canal affected the pressure in the labyrinth.
His conclusions, based on the study of a considerable number of cases, were that vertigo is almost always lessened, that the hearing might not be improved, and that the distressing tinnitus persisted. This work of Babinsky has been more recently confirmed by the investigations of Blake and Putnam in Boston.
Experiments through many years, beginning with the work of Ewald on birds and animals, have shown that the sense of equilibrium is situated in the semicircular canals and vestibule. These studies have been confirmed by the more recent work of Neumann, Barany and others on the infected labyrinth in the human body. Our most recent knowledge leads us to believe that motion imparted to the hair cells on the crista arnpullaris by the endolymph as it moves in the semicircular canals, causes sensations of change in position, and if the vestibule with its ampullse be destroyed, the ability to perceive changes in position will be lost. In other words, the vestibule is the important thing to destroy, and the semicircular canals are only of secondary importance.
Weare indebted to our English colleagues, Milligan and Lake for our knowledge of the most radical procedure in these cases of nonsuppurative labyrinthitis. While this work is intensely interesting and instructive, and it is hoped that much good may come from it, it is certainly not a method that will be employed for the relief of all cases of vertigo, nor is it advocated as such by its originators.
This brings us to a consideration of the means at our command for combating this malady. First and foremost is some method of depletion. This we are accustomed to accomplish in many ways. Pilocarpin subcutaneously, the use of a seton, the administering of large doses of salts, and the ingestion of adrenal extract, as suggested by Randall, are among those in use. If these fail to relieve, the advisability of lumbar punct ure should certainly be considered.
Finally, should we resort to this radical operation on the labyrinth, the subsequent history should be most carefully followed, as we must remember that almost equally good results are attendant upon lumbar puncture-but they are not permanent. Opening the labyrinth would be but a more direct way of reducing intralabyrinthine pressure, were we to stop at the Simple opening. The whole subject is one of most absorbing interest, and promises to open up new fields for endeavor in our special work. DR. PERCY FRIDENnERG: We have to congratulate ourselves and to thank Mr. Lake for a careful, practical study of an abstruse symptom complex, vertigo, from the clinical point of view, which, as he has pointed out, gives us the firm basis of observed fact from which to start on our deductions, and which is the only really promising one, at least in our present knowledge, or lack of it, regarding the pathology and much of the physiology of equilibration. We have become accustomed to accepting without question certain conclusions which are but little more than inferences. This applies, for instance, to the etiologic factor, so freely accused, of arteriosclerosis. We know that arteriosclerotics often have vertigo, or rather get dizzy, but so do the neurasthenic and the hysterical. What is the underlying structural or functional change? If it is anemia secondary to narrowing of arteries and slowed blood current, why is the vertigo not continuous? Why do we not get severe vertigo in other blood states characterized by insufficient circulation or nourishment? There is no doubt that circulatory disturbances play an important role in the causation of vertigo, and that hyperemia and congestion, acute or chronic, may be as deleterious as the opposite condition. I need merely refer to the vertiginous states induced by nitroglycerin and similar vasodilators, the vertigo of acute alcohol intoxication, and the dizziness produced in plethoric subjects by sudden or prolonged stooping. That circulatory conditions, too, are of clinical importance in true labyrinthine vertigo, without actual suppuration and pressure from exudate, seems to me at least probable. Hyperemia of the internal ear or serous labyrinthitis must be considered. I believe that we may even have a transient condition of hyperesthesia of the labyrinth without morbid changes, due to toxins or transitory irritation or vascular circulatory anomalies, and this I should like to call labyrinthism rather than labyrinthitis, just as we speak of meningism. I doubt whether an actual pathologic contraction of either the semicircular canals or of the other tubes mentioned by the reader could be held responsible for a transient or intermittent vertigo. It could of course explain a continuous symptom of this sort, but it would be difficult to understand how the vertigo could be relieved spontaneously as long as the narrowing, if that really was the cause, remained, as it would have to do on a permanent histologic basis. Among the factors of a reflex labyrinthism or of a vertiginous state we must consider eye strain, especially the variety dependent on imbalance of the ocular muscles. When there is actual diplopia, as in ocular palsy, the vertigo may be so extreme as to cause nausea and vomiting and require the exclusion of the affected eye from the visual act.
. In the individual case we may have to decide whether the coexistence of deafness with vertigo or of specific disease with vertigo indicates a casual relation or merely a fortuitous coincidence, and this question is by no means academic. Considering our limited knowledge of the pathology and minute physiology of the inner ear, we may only be able to arrive at a decision ex juvantibus,
In connection with specific disease, I wish to refer to salvarsan injections, and to the fact that attacks of vertigo with other marked systemic disturbance are not rare. Various theories have been advanced, but we are still in doubt whether we have . to deal with acute toxic (arsenical) vestibular neuritis, labyrinthine hyperemia due to setting free of a certain number of spirochetze in the blood stream, or a Herxheimer's reaction.
The arbitrarv age limit of fortv bv no means excludes arteriosclerosis, at "least in America. " This fact might explain the variable result of operative treatment and the necessity of making two subdivisions of classes, those benefited, and those unimproved. The latter were possibly juvenile arteriosclerotics, or at least premature presenile arteriosclerotics. We may in time to cotfl.e realize that there are other changes, possibly in nerves and end organs, as well as in bony tissues and structures, quite analogous to arteriosclerosis in their deleterious effect on function. and that such morbid processes, like certain low grade intoxications and infections, may well produce a gradual and slowly progressive deafness, together with nutritional and circulatory disturbances, giving rise to vertigo and vertiginous states. Gastrointestinal or renal autointoxication may produce a symptom complex closely simulating brain tumor, with nausea and vomiting in the foreground of the clinical picture. How much of this is due to toxic causes and how much to increased intracranial pressure? We know, since Cushing has pointed it out to us, that the choked disc of Bright's neuroretinitis is not due only or even mainly to toxic and vascular anomalies, as was accepted traditionally, but is a manifestation of high pressure within the skull. Similar factors acting in less intense degrees would undoubtedly produce vertigo.
As to labyrinthine hemorrhage, it seems probable that this may occur at a comparatively early st~ge in life. While it is true that the hemorrhages due to pronounced atheroma are characteristic of senility, we may, I believe, have presenile changes, just as we have them in the retina, where, too, as I may remind you, it was formerly thought that hemorrhages were only found in old age. Various blood states, leukemia, malaria, pernicious anemia, purpura, septic systemic and local infections, and finally some toxic drugs and mineral poisons, predispose to, and excite, capillary hemorrhages in comparatively young subjects.
Tinnitus might be explained as a symptom of autogenous irritation, depending on paralytic dilatation of blood vessels in the cochlea following complete obstruction, as in partial thrombosis or transient spasm. This is quite analogous, clinically and pathologically, to visual symptoms of flashes of light observed in cases of vascular spasm of the retina and in the dazzling scotoma of hemicrania, which is undoubtedly due to localized brain anemia.
Among traumatic agents we must consider the effect of sudden and intense stimulation by sound. It would seem not at all improbable that very high pitched or penetrating tones might cause such vibration as to tear a number of delicate vessels in cochlea or labyrinth. I have known the low~itched vibrating hum of a locomotive exhaust to produce most annoying symptoms of confusion very much like vertigo.
Persistence of equilibrational disturbances, as inability to walk in the dark, after the cessation of tinnitis, would seem to indicate that neuritis of the vestibular nerve had progressed to degeneration and complete loss of function, which was then to be compensated, in time, by the contralateral labyrinth.
Repeated and sustained emotional excitement may produce effects not unlike those of arteriosclerosis, of which it is again a frequent cause. Vertigo in the morning is not infrequently observed as a result of sexual erethism, continued and unrelieved by the natural climax and consequent relief of tension, physical, vascular, and emotional, and in such other emotional stress as continued apprehension of loss of money, or of reputation, worry, anger.
We must bear in mind the possible influence of toxic factors, especially in gouty subjects and in some of the cases with diminished blood pressure.
Vertigo with ocular symptoms borders on the migraine complex, which, as we know to our regret, is not at all uncommon. The account of the case of visual aura followed by intense vertigo and nausea certainly suggests eye strain with scintillating scotoma. Vertigo coming on with bright light, as reported, or, and this is curious, with loud noises, suggests retinocerebral vascular spasm, or the peculiar synergy known as photophonism or phonophotism, if you prefer, noted in not a few subjects of unstable emotional equilibrium. With these subjects every perception of sound produces a sensation of color, and vice versa: they "hear" red, green, blue, as the case may be, with the tones of different instruments; the violin is green, the clarinet yellow, and so on.
A'visual or rather an ocular component may be present in a number of forms of what we may term reflex vertigo. Thus in the vertigo of seasickness, it is hard to say just how much is due to the constant changes in position of surrounding objects, how much to splanchnic irritation, how much to actual rotation involving not only the semicircular canals but the entire brain and meninges. The effect of constrained eye positions and abnormal muscle action, intensified by eye strain and retinal torpor due to insufficient illumination, is seen in miner's nystagmus, which is often associated with what must be a purely reflex vertigo. Even lesser degrees of muscular imblance may, as has already been stated, cause similar vertiginous states. It imposes onus the responsibility of having a careful and complete ophthalmoscopic examination made of such cases as are not evidently aural, and even in these we may, as I have done, make the interesting and rather surprising discovery of latent and unsuspected eye strain.
DR. T. P. BERENS said that he only wished to emphasize what had been said about the danger of operations on the labyrinth, and to thank Mr. Lake for coming over and presenting this paper, for the excellence of the classification of these cases, and for the unusual clearness with which the subject had been treated.
MR. LAKE, closing the discussion, alluded first to the very clear and interesting remarks made by Dr. Dana, especially upon the influence of the cerebellum upon vertigo.
Dealing then with the criticisms which had been made, as a whole. The first point was the brief allusion he had made to specific disease-lues. This was chiefly because he had omitted many parts of his original paper on account of its length, and specific disease was one. In considering the value of salvarsan and its dangers, Mr. Lake took the opportunity of expressing his astonishment that so powerful a drug should be given intravenously with no precautions and in a standard dose-not considering the body weight, nor the state of the blood, nor its coagulability. As to the intratympanic use of pilocarpin, Mr. Deneh was much to be congratulated upon his results.
With regard again to the galvanic tests and reactions in cases of aural vertigo, Mr. Lake said that time had been wanting, and he thought would always be wanting, to allow of all these tests being employed. For time represents the doctor's capital.
Mr. Lake had never regarded Babinsky's work as quite reliable from an aurist's point of view, the absence of tests and proper aural treatment rendering them useless, At all events, the effect of lumbar puncture was, inter alia, to lower the blood pressure, an effect to be obtained otherwise.
With regard to increased labyrinthine pressure, personally he was skeptical as to its existence.
In respect to operation, he had removed all the semicircular 'canals once, but the shock was very severe and so he proceeded to attack the vestibule. As for the operation being dangerous or not, he believed that turned, as he has hinted, upon the question of strict antisepsis.
In conclusion, Mr. Lake expressed his great appreciation of the honor done him, not alone by the invitation he had received from their chairman, but by the attendance of so many of his colleagues, especially to those who had covered long distances for so short a time.
